Introduction:
This paper presents a fundamental experimental investigation of a shear/pressure driven internal condensing Shear/pressure driven internal condensing flows are of interest here because they occur in horizontal ducts, microgravity, and micro-meter scale hydraulic diameter ducts.
These conditions are of interest for next generation space based thermal management systems and high power electronic cooling applications.
For assistance in the development of predictive abilities for condensing flows, there are many experimental papers that deal with condensation of pure vapors flowing inside vertical or horizontal ducts (of circular or rectangular cross-sections, as in Goodykoontz and Dorsch [2] , Cavallini and Zechchin [3] , etc.). The experiments as well as related correlations (Shah [4] , Cavallini et al. [5] , etc.) in the literature typically cover a large set of flow regimes and associated flow physics categories (see Mitra et al. [6] and Kurita et al. [7] ).
The new experimental results reported here complement recently reported (Kulkarni et al. [8] ) theoretical results.
Shear/pressure driven flows, as compared to gravity driven flows, are much more sensitive and need very different specifications and control of inlet/exit conditions to ensure that the experimental data are meaningful and repeatable. For example, as shown in Kurita et al. [7] , gravity driven condensate motion for condensing flows do not show any significant sensitivity to the imposition of reported levels of fluctuations on the inlet pressure or inlet flow rate.
Furthermore, for gravity driven flows, if mean inlet flow rate, mean inlet (or exit) pressure, and cooling conditions are specified and steady, the pressure-difference across the duct is well defined, and no other mean pressure-difference arises, even in the presence of significant pressure pulsations at the condenser inlet as reported in Kurita et al. [7] . However, this paper shows that, shear/pressure driven fully condensing These results may also be a factor in understanding the variety of complex flow morphologies (Wu and Cheng [9] , Coleman and Garimella [10] , etc.) and transient phenomena (Wedekind and Bhatt [11] , etc.) that are possible for shear/pressure driven flow condensation. A similar result is expected to hold for flow boiling, and our group is currently establishing this experimentally. These sensitivities for flow boiling will be helpful in understanding flow transients and instabilities (Brutin et al. [12] , Kandlikar [13] , etc.) that are known to be present for shear/pressure driven micro-scale flow boiling.
New computational results in support of the quantitative experimental results reported here for quasisteady shear/pressure driven condensing flows in a horizontal channel of rectangular cross-section will be reported elsewhere and are not reported here for brevity.
The reported results advance prediction and control ca- Evaporator pressure is stabilized using the surrounding water reservoir temperature. Condensing-surface temperature is obtained for a fully specified steady cooling approach that results from a specified temperature and flow rate for the flowing coolant water where it first approaches the condensing plate's heat sinks. The cooling approach may further be specified depending on whether or not additional and specified cooling conditions from feedback controlled thermoelectric coolers (TECs), which are on the bottom surface of the condensing-plate ( The flow of coolant water in Fig. 2 (also see Kurita et al. respectively. For some of the cases in Table 1, TEC-6 was unable to hold the wall temperature at x = 48.5 cm to 45 o C, so it runs at full power (20 -22 V) similar to TEC-9 and TEC-10 described below.
(iii) The thermo-electric coolers (TEC-9 and TEC-10 in (Fig. 1a) , etc. are recorded.
Results

No-Fluctuation Condensing Flow Results
As depicted in Figs from wavy annular to slug/plug to bubbly to all liquid regimes (see the schematic in Fig. 1a and the photographs in Fig. 6a ).
In Fig. 5 , we see that the annular regime differential pressure transducer (DPT-Test Section in Fig. 1a ) records the pressure drop (denoted as |NF ) with the value of approximately 280 Pa, which is quite small relative to the mean inlet pressure. Also, the heat-flux in the annular region at the HFX-1 location (see Fig. 1b) is |NF ≈ 0.59 W/cm 2 as shown in Fig. 5 and Table 1 .
The uniqueness and repeatability of these realizations have been shown elsewhere (see Kivisalu et al. [1] ) by a slightly different procedure.
Quasi-Steady Condensing Flows with Imposed InletPressure Fluctuations
In the presence of a steady pulsator driving frequency, Hz. The true nature of the signals is revealed in Fig. 8 onwards where higher speed (2000 Hz) data acquisition is used. In Fig. 8 , the dynamic pressure difference (Δp om (t)) data from the specially designed orifice plate meter (see Fig. 2 Table 1 . representative experimental cases will be reported in a separate forthcoming paper. and associated significant thermal transients are not taken into account, they may lead engineers to believe that the condenser performance is either nonrepeatable or non-deterministic.
